08-29-06 12:12 From-t 190 



48586515400 



T-311 P. 003/017 F-105 



PATENT 

RiOilViD 
CENTRAL FAX CiNTER 

AUG 2 9 2006 

PENDING CLAIMS 

1. (Previously Presented) A method for canceling pilot interfeience at a receiver unit in a 
wireless cormnunicarion system, comprising: 

receiving a signal comprised of a plurality of signal instances, wherein each signal 
instance includes a pilot and data; 

estimating pilot interference due to each of the plurality of signal instances; 

accumulating estimated pilot interference due to the pluraHty of signal instances in a 
buffer to provide a total pilot interference; 

subtracting the total pilot interference ftom the received signal to derive a pHot-canceled 

signal; and 

processing the pilot-canceled signal to derive data for each signal instance in the received 

signal, 

wherein the pilot interference due to each of the one or more signal instances is estimated 

by 

processing the signal instance to derive an estimate of a channel response of the signal 
instance; and 

multiplying pilot data for the signal instance with the estimated channel response to 
provide the estimated pilot interference. 



2. (Canceled). 

3. (Canceled). 

4. (Previously Presented) The method of claim 1, wherein the pilot data for each of the 
one or more signal instances is a spreading sequence for the signal instance. 

5. (Original) The method of claim 4, wherein the spreading sequence for the signal 
instance has a phase corresponding to an arrival time of the signal instance. 
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6. (Previously Pxesented) The method of claim I, wherein the estimated channel response 
for each of the one or more signal instances is derived by 

despreading data samples for the received signal with a spreading sequence for the signal 

instance, 

channelizing the despread samples with a pilot channelization code to provide pilot 
symbols, and 

filtering the pilot symbols to provide the estimated channel response. 

7. (Previously Presented) Tbe method of claim 1, wherein the estimated channel response 
of the signal instance is derived based on a current segment of data samples for the received 
signal and the estimated pilot interference is for a subsequent segment of data samples, 

8. (Previously Presented) The method of claim 1, wherein the estimated channel response 
of the signal instance is derived based on a current segment of data samples for the received 
signal and the estimated pilot interference is for tbe same segment of data samples. 

9. (Previously Presented) The method of claim 1, wherein the estimated channel response 
for each of the one or more signal instances is derived based on data samples for the received 
signal. 

10. (Previously Presented) The method of claim 1, wherein the estimated channel 
response for each of the one or more signal instances is derived based on data samples having 
pilot ftom the signal instance unremoved but pilots from other interfering signal instances 
removed. 

11. (Previously presented) A method for canceling pilot interference at a receiver unit in 
a wireless communication system, the method comprising: 

receiving a signal comprised of a pluraUty of signal instances, each signal instance 
comprising a pilot and data; 

deriving total pilot interference due to one or more signal instances; 

Aoorney I>ocketNo.: 010364 

Customer No.: 23696 3 



PA(£4/17*R(niDAT8f29l20863:18:55PM [Eastern D^gtitriine]'SVI^USPTa^ 



08-29-06 12:13 Fron-t 190 



•('8586515400 



T-3n P. 005/017 F-105 



PATENT 

subtracting the total pilot interference from the received signal to derive a pilot-canceled 
signal; and 

processing the pUot-canceled signal to derive demodulated data for each of at least one 
signal instance in the received signal, 

vrberein the processing of the pilot-canceled signal for each of the at least one signal 

instance includes: 

despieading samples for the pilot-canceled signal with a spreading sequence for the signal 
instance; 

channelizing the despxead samples with a data chaimelization code to provide data 
symbols; and 

demodulating the data symbols with pilot estimates to provide the demodulated data for 
the signal instance. 

12. (Original) The method of claim 11, wherein the pilot estimates for each of the at least 
one signal instance are derived based on data samples for the received signal, 

13. (Original) The method of claim 11» wherein the pilot estimates for each of the at least 
one signal instance are derived based on data samples having pilot from the signal instance 
unremoved but pilots from other interfering signal instances removed 

14. (Previously presented) A method for canceling pilot interference at a receiver unit in 
a wireless communication system, the method comprising: 

receiving a signal comprised of a plurality of signal instances, each signal instance 

comprising a pilot and data; 

deriving total pilot interference due to one or more signal instances; 

subtracting the total pilot interference from the received signal to derive a pilot-canceled 
signal; and 

processing the pilot-canceled signal to derive data for each of at least one signal instance 
in the received signal, wherein die pilot interference due to the one or more signal instances is 
estimated in a time-division multiplexed manner, 
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15. (Previously Presented) A method for canceling pilot interference at a receiver unit in 
a wireless communication system* comprising: 

receiving a signal comprised of a plurality of signal instances, wherein each signal 
instance includes a pilot and data; 

estimating pilot interference due to each of the plurality of signal instances; 

accumulating estimated pilot interference due to the plurality of signal instances in a 
buffer to provide a total pilot interference; 

subtracting the total pilot interference from the received signaJ to derive a pilot-canceled 

signal; and 

processing the pilot-canceled signal to derive data for each signal instance in the received 

signal, 

wherein the subtracting includes subtracting samples for the total pilot interference from 
data samples for the received signal, and 

wherein the samples for the total pilot interference and data samples are both provided at 

a particular sample rate. 

16. (Previously Presented) A method for cancehng pilot interference at a receiver unit in 
a wireless communication system, comprising: 

receiving a signal comprised of a plurality of signal instances, wherein each signal 
instance includes a pilot and data; 

estimating pilot interference due to each of the plurality of signal instances; 

accumulating estimated pilot interference due to tiie plurality of signal instances in a 
buffer to provide a total pilot interference; 

subtracting the total pUot interference from the received signal to derive a pilot-canceled 

signal; and 

processing the pilot-canceled signal to derive data for each signal instance in the received 

signal. 

wherein die pilot interference due to a signal instance being processed to drave the data 
is excluded from the total pilot interference. 
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17. (Previously presented) A roethod for canceling pilot interference at a receiver unit in 
a wireless comuiunicatioii system, the method comprising: 

receiving a signal comprised of a pluraUty of signal instances, each signal instance 
comprising a pilot and data; 

deriving total pilot interference due to one or more signal instances; 

subtracting the total pilot interference from the received signal to derive a pilot-canceled 

signal; 

processing the pilot-canceled signal to derive data for each of at least one signal instance 

in the received signal; and 

processing the pilot-canceled signal to search for new signal instances in the received 

signal. 

18. (Original) The method of claim 15, wherein the sample rate is multiple times a chip 

rate. 

19. (Original) The method of claim 1. wherein the deriving the total pilot interference is 
performed based on segments of data samples for the received signal. 

20. (Original) The method of claim 19, wherdn the each segment includes data samples 
for one symbol period. 

21. (Original) The method of claim 1, wherein the processing to derive data is performed 
based on segments of pilot-canceled data samples for the pilot-canceled signal. 

22. (Previously Presented) A method for canceling pilot interference at a receiver unit in 
a wireless communication Systran, comprising: 

receiving a signal comprised of a plurality of signal instances, wherein each signal 
instance includes a pilot and data; 

estimating pilot interference due to each of the plurality of signal instances; 
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accumulating estimated pilot interference due to the pluiality of signal instances in a 
buffer to provide a total pilot inteifeience; 

subtracting the total pilot interference from the received signal to derive a pilot-<:anoeled 

signal; and 

processing the pilot-canceled signal to derive data for each signal instance in the received 

signal, 

wherein the deriving the total pilot interference and the processing of the pilot-canceled 
signal are performed in paialleL 

23. (Original) The method of claim 1, wherein the deriving the total pilot interference 
and the processing of the pilot-canceled signal are performed in a pipelined manner. 

24. (Original) The method of claim 1, wherein the wireless communication system is a 
CDMA system. 

25. (Original) The method of claim 24, wherein the CDMA system supports cdma2000 
standard. 

26. (Original) The method of claim 24, wherein the CDMA system supports W-CDMA 
standard. 

27. (Original) The method of claim 24, wherein the CDMA system supports IS-95 
standard. 

28. (Original) The method of claim 24, wherein the received signal comprises one or 
more reverse link modulated signals in the CDMA system. 

29. (Original) The method of claim 24. wherein the received signal comprises one or 
more forward link modulated signals in the CDMA system. 
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30- (Canceled), 

31, (Pieviously presenied) A method for canceling pilot interfefence at a receiver unit in 
a wireless commuTiication system, comprising: 

processing a received signal comprised of a plurality of signal instances to provide data 
samples, wherein each signal instance includes a pilot; 

processing the data samples to derive an estimate of pilot interference due to each of one 

or more signal instances; 

deriving total pilot interference due to the one or more signal instances based on the 

estimated pilot interference; 

subtracting the total pilot interference from the data samples to derive pilot-canceled data 

samples; and 

processing the pilot-canceled data samples to derive data for each of at least one signal 
instance in the received signal, wherein the processing the data samples to derive the estimated 
pilot interference due to each of the one or more signal instances includes 

despreading the data samples with a spreading sequence for the signal instance, 
channelizing the despread samples witti a pilot channelization code to provide pilot 
symbols, 

filtering the pilot symbols to provide an estimate or a channel response of the signal 
instance, and 

multiplying the spreading sequence for the signal instance with the estimated channel 
response to provide the estimated pilot interference due to the signal instance. 

32. (Previously presented) A method for canceling pilot interference at a receiver unit in 
a wireless communication systemu comprising: 

processing a received signal comprised of a plurality of signal instances to provide data 
samples, wherein each signal instance includes a pilot; 

processing the data samples to derive an estimate of pilot interference due to each of one 
or more signal instances; 
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deriving total pilot ititerfeieoce due to the one or mote signal instances based on the 
estimated pilot interference; 

subtracting the total pilot interference fiom the data samples to derive pilot-canceled data 

samples; and 

pitjcessing the pilot-canceled data samples to derive demodulated data for each of at least 
one signal instance in the received signal, wherein the processing the pUot-canceled data samples 
to derive the demodulated data for each of the at least one signal instance includes 

despteading the pilot-canceled data samples with a spreading sequence for the signal 
instance, 

channelizing the despread samples with a data channelization code to provide data 
symhois, and 

demodulating the data symbols to provide the demodulated data for the signal instance. 

33. a*rcviously presented) The method of claim 32, wherein the subtracting includes 
subtracting interference samples for the total pilot interference firom the data samples for 

the received signal, wherein the interference samples and data samples are both provided at a 
particular sample rate that is multiple times a chip rate. 

34. CPieviously Presented) A receiver unit in a wireless communication system, the 

receiver unit comprising: 

a receiver configured to process a received signal comprised of a plurality of signal 
instances to provide data samples, wherein each signal instance includes a pilot and data; and 

a demodulator including: 

a pilot interference estimaior configured to process the data samples to derive an estimate 
of pilot interference due to each of the plurality of signal instances; 

a buffer configured to accumulate estimated pilot interference due to the plurality of 
signal instances to provide a total pilot interference; 

a summer configured to subtract the total pilot interference from the data samples to 
derive pilot-canceled data samples; 
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a data demodulation unit configuied to process die pilot-canceled data samples to derive 
data for each signal instance in the received signal; and 

a channel estimator configured to provide an estimated channel response for each of the 
one or mote signal instances. 

35. (Canceled). 

36. (Previously Presented) The receiver unit of claim 34, wherein the pilot interference 
estimator is further configured to multiply pilot data for each of the one or more signal instances 
with the estimated channel response for the signal instance to provide the estimated pilot 
interference due to the signal instance. 

37. (Previously presented) A receiver unit in a wireless communication system, the 
receiver unit comprising: 

a receiver configured to process a tec^ved signal comprised of a plurality of signal 
instances to provide data samples, wherein each si^al instance includes a pilot and data; and 
a demodulator including: 

a pilot interference estimator configured to process die data samples to derive an estimate 
of pilot interference due to each of one or more signal instances and to derive total pilot 
interference due to the one or more signal instances based on the estimated pilot interference. 

a summer configured to subtract the total pilot interference fix)m the data samples to 
derive pilot-canceled data samples, and 

a data demodulation unit configured to process die pilot-canceled data samples to derive 
demodulated data for each of at least one signal instance in the received signal, wherein for each 
of the at least one signal instance die data demodulation unit is configured to despread die pUot- 
canceled data samples widi a spreading sequence for die signal instance, channelize die despread 
samples with a data charaielization code to provide data symbols, and demodulare the data 
symbols widi pUot estimates for die signal instance to provide die demodulated data for die 
signal instance. 
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38. (Previously Presented) A terminal in a CDMA system, the teaninal comprising: 
a receiver configured to process a received signal comprised of a plurality of signal 
instances to provide data samples, wherein each signal instance includes a pilot and data; and 
a demodulator including 

a pilot interference estimator configured to process the data samples to derive an estimate 
of pilot interference due to each of the plurality of signal instances; 

a buffer configured to accumulate estimated pilot interference due to the plurality of 
signal instances to provide a total pilot interference; 

a summer configured to subtract the total pilot interference from the data samples to 

derive pilot-canceled data samples; 

a data demodulation unit configured to process the pilot-canceled data samples to derive 

data for each signal instance in the received signal; and 

a channel estimator configured to provide an estimated channel response for each of the 

one or more signal instances. 

39. (Canceled). 

40. (Previously Presented) The terminal of claim 38, wherein the pilot interference 
estimator is further configured to multiply pilot data for each of the one or more signal instances 
with the estimated channel response for the signal instance to provide the estimated pilot 
interference due to the signal instance. 

41 . (Previously presented) A terminal in a CDMA system, the terminal comprising: 
a receiver configured to process a received signal comprised of a plurality of signal 

instances to provide data samples, wherein each signal instance includes a pilot and data; and 
a demodulator including 

a pUol interference estimator configured to process the data samples to derive an estimate 
of pilot interference due to each of one or more signal instances and to derive total pilot 
interference due to the one or more signal instances based on the estimated pilot interference; 



Atcomey Docket No-: 010364 

Customer No.: 23696 1 1 



PAGE12l1/'RCVDATm()63:j8:S5PM [Eastern DayligMri[ne]'SVR:USPT0{F](RF-2ffi 



OB-29-06 12:15 Fron-t 190 



^8586515400 



T-311 P. 013/017 F-105 



PATENT 



a summer configured to subtract the total pilot interference firom the data samples to 
dMive pilot-canceled data samples; and 

a data demodulation anit configured to process the pilot-canceled data samples to derive 
demodulated data for each of at least one signal instance in the received signal, wheiein for each 
of the at least one signal instance the data demodulation unit is configured to despread the pilot- 
canceled data samples with a spreading sequence for the signal instance, channelize the despread 
samples with a data channelization code to provide data symbols, and demodulate the data 
symbols with pilot estimates for the signal instance to provide the demodulated data for the 
signal instance. 

42. (Previously Presented) A base station in a CDMA system, the base station 
comprising: 

a receiver configured to process a received signal comprised of a plurality of signal 
instances to provide data samples, wherein each signal instance includes a pilot and data; and 
a demodulator including 

a pilot interfwence estimator configured to process the data samples to derive an estimate 
of pilot interference due to each of the pluraUty of signal instances; 

a buffer configured to accumulate estimated pilot interference due to the plurality of 
signal instances to provide a total pilot interference; 

a summer configured to subtract the total pilot interference fiom die data samples to 
derive pilot-canceled data samples; 

a data demodulation unit configured to process the pilot-canceled data samples to derive 
data for each signal instance in the received signal; and 

a channel estimator configured to provide an estimated channel response for each of the 

one or more signal instances. 
43- (Canceled). 

44. (Previously Presented) The base station of claim 42. wherem the pilot interference 
estimator is further configured to multiply pilot data for each of the one or more signal instances 
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with the estimated channel response for the signal instance to provide the estimated pilot 
interference due to the signal instance. 

45, (Previously presented) A base station in a CDMA system, the base station 
comprising: 

a receiver configured to process a received signal comprised of a plurality of signal 
instances to provide data samples, wherein each signal instance includes a pilot and data; and 
a demodulator including 

a pilot interference estimator configured to process the data samples to derive an estimate 
of pilot interference due to each of one or more signal instances and to derive total pilot 
interference due to the one or more signal instances based on the estimated pilot interference; 

a summer configured to subtract the total pilot interference from the data samples to 
derive pilot-canceled data samples; and 

a data demodulation unit configured to process the pilot-canceled data samples to derive 
demodulated data for each of at least one signal instance in the received signal, wherrin for each 
of the at least one signal instance the data demodulation unit is configured to despread the pilot- 
canceled data samples with a spreading sequence for the signal instance, channelize the despread 
samples with a data channelization code to provide data symbols* and demodulate the data 
symbols with pilot estimates for the signal instance to provide the demodulated data for the 
signal instance. 

46-48. (Canceled). 

49. (Previously presented) The receiver unit of claim 34, further comprising: 

an interference accomulator unit configured to accumulate the total pilot interference for 
the one or more signal instances- 

50. (Previously Presented) The interference accumulator unit of claim 49, further 

comprising: 

a plurality of sections defined by a time offset. 
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